a2 United States Patent

US006456344B1

10y Patent No.: US 6,456,344 B1

Nemoto et al. 5) Date of Patent: Sep. 24, 2002
(54) LCD HAVING A PATTERN FOR (56) References Cited
PREVENTING A WAVY BRIGHTNESS
IRREGULARITY AT THE EDGES OF THE FOREIGN PATENT DOCUMENTS
SCREEN DUE TO DRIVE ELEMENTS OR P 10340612 A * 12/1998 ... GO2F/1/1335
TAPE CARRIER PACKAGES P 10340613 A * 12/1998 oo GO2F/1/1335

(75) Inventors: Atsushi Nemoto, Chiba (JP); Masumi
Sasuga, Mobara (JP); Katsuhiko
Shibata, Mobara (JP)

(73) Assignees: Hitachi, Ltd., Tokyo (JP); Hitachi
Device Engineering Co., Ltd., Mobara
Jp)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
(21) Appl. No.: 09/438,920
(22) Filed: Nov. 12, 1999
(30) Foreign Application Priority Data
Nov. 12, 1998  (JP) ccoiviiiiiiiiiiiiiiiciieie e, 10-322306

(51) Int. CL7 o, GO2F 1/1335
(52) US.ClL .o 349/64; 349/62; 349/150

(58) Field of Search 349/112, 113,
349/62, 63, 64, 65, 150, 192

* cited by examiner

Primary Examiner—Kenneth Parker

Assistant Examiner—Andrew Schechter

(74) Antorney, Agent, or Firm—Aantonelli, Terry, Stout &
Kraus, LLP

(7) ABSTRACT

The present invention provides a liquid crystal display
device which is capable of suppressing wavy brightness
irregularity which occurs in a display screen edge portion in
the vicinity of drivers or tape carrier packages (TCPs) on
which the drivers are mounted, owing to the mounting of the
drivers or the TCPs. In one example of the present invention,
a wavy pattern for preventing brightness irregularity is
partially formed along one edge of a light guide plate in the
vicinity of drivers mounted on a substrate which constitutes
a liquid crystal display panel. Similar effects and advantages
are obtained even if this wavy pattern for preventing bright-
ness irregularity is formed on a reflecting sheet arranged on
the side of the liquid guide plate opposite to the liquid crystal
display panel, or on a diffusion sheet inserted between the
light guide plate and the liquid crystal display panel.
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